Co-delivery of Doxorubicin Encapsulated PLGA Nanoparticles and Bcl-xL shRNA Using Alkyl-Modified PEI into Breast Cancer Cells.
In recent years, much effort has been focused on an appropriate combination of chemotherapeutic drugs and nucleic acids to exploit additive or synergistic therapeutic effects and overcome many obstacles such as the reduction of side effects and drug resistance. Short hairpin RNA (shRNA) has designed to allow the production of small interfering RNA (siRNA) within the cells and offer long-lasting silencing of target genes. In this study, alkyl-modified polyethylenimine (PEI 10 kD) was used for co-delivery of doxorubicin (DOX) encapsulated into poly lactic-co-glycolic acid (PLGA) nanoparticles (NPs) and Bcl-xL shRNA (one class of molecules that block apoptosis of tumor cells) into breast cancer cells. Our results demonstrated that modification of PEI with alkyl chain could enhance the induction of apoptosis in tumor cells by suppression of Bcl-xL gene using Bcl-xL shRNA more than PEI alone. On the other hand, DOX encapsulated into PLGA had more synergistic effect with shRNA in comparison with DOX alone. In conclusion, combination of PLGA-DOX NPs and alkyl-PEI/shRNA complexes may have promising applications in breast cancer therapy.